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CALIBRATION METHOD AND DEVICE
BASED ON SINGLE-WAVELENGTH
DOUBLE-LASER-TUBE PHASE
MEASUREMENT

CROSS REFERENCE OF RELATED
APPLICATION

This 1s a U.S. National Stage under 35 U.S.C 371 of the
International Application PCT/CN2016/096769, filed Aug.
25, 2016, which claims priority under 35 U.S.C. 119(a-d) to
CN 201510918222.6, filed Dec. 10, 2015.

BACKGROUND OF THE PRESENT
INVENTION

Field of Invention

The present invention relates to a techmical field of
photoelectric distance measurement, and more particularly
to a calibration method and a calibration device based on
single-wavelength double-laser-tube phase measurement.

Description of Related Arts

Mankind has always been proud of the disclosure of laser
which 1s accurate, fast, easy to use and strong in anti-
interference. Therefore, the developed laser technology
solves some technical barriers which are unable to be solved
in the traditional technology; and the laser range finder
combining the laser technology and the electrical technology
gains more and more attention in length, height, distance,
speed and shape from civil, military and industrial fields,
and 1s widely applied to some fields, such as industrial and
mimng enterprises, electricity and petrol, water conser-
vancy, communication, environment, architecture, address,
police, fire, blasting, navigation, railway, anti-terrorism and
military, scientific research institutions, agriculture, garden,
real estate, leisure and outdoor sports.

For the laser distance measuring device based on the
measurement phase difference principle, the modulated laser
beam 1s adopted to irradiate the measured target, reflected by
the measured target and turns back, the phase change in the
process ol beam reciprocating 1s converted into the distance
of the measured target, which i1s applied to the distance
measurement with short-range and high-precision, and 1s
allected 1n measurement accuracy and precision by charac-
teristics of internal components of the device. For the
distance measuring device, the accuracy requirements are
higher, the complexity of the circuit and the demand for
precision devices are greatly improved. Therefore, ntlu-
ences of environmental factors such as temperature and
service life on the device performance cause that the phase
shift of the device 1s unable to be 1gnored. The prior art
generally uses the phase difference compensation principle
of the iternal and external light paths to eliminate addi-
tional phase shifts of the circuit system, so as to ensure that
the measured data are not aflected by external environmental
factors.

The present invention adopts the calibration method as
follows.

(1) A single-transmitting and single-receiving system
means that a single path transmuits the light beam and a single
path receives the light signal; through a controllable
mechanical device, the internal light path and the external
light path are switched; through calculating the phase value
of the mternal light path and the external light path before
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2

being switched, the phase calibration 1s performed to elimi-
nate uncertain phase interference. Due to the physically
mechanical switch, the mechanical response time 1s long
(generally hundreds of milliseconds level), so that the cali-
bration 1s not performed 1n real time; and furthermore, the
structure 1s relatively complex, the mechanical wear and
failure are easy to be produced, and the service lift 1s short.
Theretfore, the single-transmitting and single-receiving sys-
tem 1s not suitable for industrial precision mnstruments.

(2) A single-transmitting and double-receiving system
means that a single path transmuits the light beam and double
paths respectively receive the signals of the internal light
path and the external light path, two paths of received
signals are respectively processed and a corresponding
phase difference 1s calculated, so as to eliminate uncertain
phase interferences. The system adopts two APDs (Ava-
lanche Photo Diodes) to respectively receive the signals of
the internal light path and the external light path. Due to the
APD 1s expensive, the system cost 1s high.

(3) A traditional double-transmitting and single-receiving
system means that two paths separately emit the light beam
with the same wavelength, the receiver respectively receives
firstly the internal light path signal and then the external light
path signal, the received internal light path signal and the
external light path signal are processed and a corresponding
phase difference 1s calculated, so as to eliminate uncertain
phase interferences. The system adopts two independently
photoelectric generating devices to generate two paths of
light wave signals with the same wavelength, and however,
while working, the two photoelectric generating devices
especially the laser tube, due to different working time of the
internal light path and the external light path and different
laser performances, are easy to produce diflerent tempera-
ture drifts, which 1s unable to be eliminated through the
above principle, resulting in the drift of the measuring
distance.

In short, the above technical schemes have deficiencies in
actual applications.

Moreover, the prior art has some drawbacks as follows.

(1) The prior art adopts one light wave launcher to
produce a path of light wave, which utilizes the beam
conversion device to change the light path for obtaining the
internal light path and the external light path; multiple
conversions of the beam conversion device produces the
mechanical load, so that the mechanical wear 1s 1nevitable;
and furthermore, the response time of the circuit 1s long, the
circuit 1s complex 1n structure, large in volume and high 1n
cost due to the beam conversion device.

(2) The prior art adopts one light wave launcher to
produce a path of light wave, so that the spectroscopic lens
1s needed to simultaneously produce two paths of light
waves, namely, the internal light path and the external light
path. Therefore, two APDs are adopted to receive the
simultaneously transmitted light waves. The APD wastes the
circuit space and i1ts cost 1s 20% above higher than the
present 1vention.

(3) The prior art adopts the traditional double-transmitting
and single-receiving mode, that 1s, two mdependent laser
tubes generate two paths of light waves and signals to form
the mternal light path and the external light path, the two
paths of light waves and signals are respectively received by
the APD to eliminate the phase of the base signal. During the
implementation process of the above scheme, due to difler-
ent working time and working environment in the working
process of the double independent laser tubes, the working
states of two LDs are different, so that the base signal 1s
unable to be eliminated. Moreover, the LD 1s larger in
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discreteness, so that diflerences between the diflerent tubes
also directly cause greater errors.

Based on the above description, the prior art 1s unable to
cllectively solve the calibration of the phase measurement.

SUMMARY OF THE PRESENT INVENTION

Aiming at deficiencies of the above-mentioned prior art,
the present imvention provides a calibration method and a
calibration device based on single-wavelength double-laser-
tube phase measurement, which avoids environmental
changes introducing uncertain noise into the circuit,
improves the measurement accuracy of laser ranging,
increases the distance measurement stability of the system,
reduces influences of environmental factors on distance
measurement error, decreases system performance require-
ments for components, thereby reducing the system cost and
strengthening the application of laser ranging in various
industries.

Accordingly, 1n order to accomplish the above objects, the
present invention provides a calibration method based on
single-wavelength double-laser-tube phase measurement,
which comprises steps of:

(S1) generating an external light path via a laser automatic
power control circuit through a high frequency modulation
signal, sending the external light path to a measured target,
reflecting the external light path back through the measured
target and receiving the retlected external light path by a
photoelectric receiving circuit;

(S2) generating an internal light path via the laser auto-
matic power control circuit through the high frequency
modulation signal, directly sending the internal light path to
the photoelectric recerving circuit, and receiving the internal
light path through the photoelectric receiving circuit; and

(S3) performing phase comparison between two paths of
light waves respectively corresponding to the external light
path and the internal light path which are received firstly and
secondly by the photoelectric receiving circuit, and a refer-
ence phase signal through the photoelectric recerving circuit,
calculating a distance phase, and outputting a signal whose
base 1s eliminated.

Preferably, the calibration method further comprises
before the step of (S1), a step of (SO) generating a frequency
signal and a local oscillator signal through a frequency
synthesizer, processing the frequency signal through high-
frequency, obtaining the high frequency modulation signal,
and sending the high frequency modulation signal to the
laser automatic power control circuit, wherein the external
light path and the 1nternal light path are obtained through the
high frequency modulation signal via the laser automatic
power control circuit.

Preferably, the stable reference phase signal in the step of
(S3) 15 obtained through mixing the internal light path, the
external light path and the local oscillator signal.

Preferably, 1n the step of (53), the two paths of light
waves, respectively corresponding to the external light path
and the internal light path which are received by the pho-
toelectric recerving circuit, are firstly amplified by a low-
frequency signal and then performed the phase comparison
with the reference phase signal.

Preferably, through the laser automatic power control
circuit, an emitted laser power 1s unchanged 1n an ambient
temperature range of —10° C. to 50° C.

In order to accomplish the above objects, the present
invention also provides a calibration device based on single-
wavelength double-laser-tube phase measurement, which
comprises: a frequency synthesizer, a high frequency pro-
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4

cessing control processor, a laser automatic power control
circuit, a photoelectric receiving circuit, a low frequency
signal amplifier, a main controller and a mixer; wherein:

the frequency synthesizer generates and outputs a ire-
quency signal and a local oscillator signal; the mixer mixes
an 1nternal light path and an external light path with the local
oscillator signal to obtain a stable reference phase signal; the
laser automatic power control circuit switches the external
light path and the internal light path; the low frequency
signal amplifier amplifies an output signal of the photoelec-
tric receiving circuit and then sends the amplified output
signal to the main controller;

the frequency synthesizer i1s connected with the high
frequency processing control processor to output a high
frequency modulation signal, the external light path and the
internal light path are obtained through the high frequency
modulation signal via the laser automatic power control
circuit; the external light path 1s emitted to a measured target
and then reflected back to be received by the photoelectric
receiving circuit; the iternal light path 1s directly sent to the
photoelectric receiving circuit to be received; the low 1fre-
quency signal amplifier amplifies two paths of light waves
respectively corresponding to the external light path and the
internal light path which are firstly and secondly received by
the photoelectric recerving circuit, and then outputs to the
main controller; the reference phase signal in the mixer 1s
respectively performed phase comparison with the amplified
two paths of light waves to calculate a distance phase, and
a signal whose base 1s eliminated 1s outputted.

Preferably, the signal whose base 1s eliminated 1s sent to
a speaker through a voice play circuit and then 1s reported 1n
real voice; the signal whose base 1s eliminated 1s also sent to
an 1ntelligent terminal equipment through a Bluetooth trans-
mitter circuit and measured distance data are wirelessly
transmitted in real time to the intelligent terminal equip-
ment.

Preferably, the laser automatic power control circuit com-
prises a first triode, a second triode, a first laser diode, a
second laser diode, a first sampling diode and a second
sampling diode; a working voltage 1s introduced into a
common terminal of the first laser diode and the first
sampling diode, also introduced into a common terminal of
the second laser diode and the second sampling diode, and
a common terminal of the first sampling diode and the
second sampling diode 1s connected with a base of the
second triode; the first laser diode 1s connected with the hig
frequency processing controller to receive the high fre-
quency modulation signal generated by the high frequency
processing controller, a collector of both the second laser
diode and the first triode 1s connected between the first laser
diode and the high frequency processing controller; the
working voltage 1s introduced 1nto a base of the first triode
through a first resistor; an emitter of the second triode 1s
connected with ground, a collector of the second triode 1s
connected between the first resistor and the first triode;

when an ambient temperature 1s increased, a current of
both the first laser diode and the second laser diode 1s
increased, a voltage sampled by both the first sampling diode
and the second sampling diode 1s decreased, an IB bias
current for the second triode 1s decreased, an IC current
amplification of the second ftriode 1s correspondingly
decreased, an IB bias current for the first triode 1s increased,
an IC current amplification of the first triode 1s deepened, so
that a luminous power of laser 1s unchanged;

when the ambient temperature 1s decreased, the current of
both the first laser diode and the second laser diode 1s
decreased, the voltage sampled by both the first sampling
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diode and the second sampling diode 1s increased, the 1B
bias current for the second triode 1s increased, the IC current
amplification of the second triode 1s correspondingly
increased, the IB bias current for the first triode 1s decreased,
the IC current amplification of the first triode 1s decreased,
so that the luminous power of laser 1s also unchanged.

Preferably, an emitter of the first triode 1s connected with
ground through a second resistor, a capacitor 1s connected
between the first resistor and the base of the first triode, the
base of the second triode 1s connected with ground through
a third resistor.

Preferably, the photoelectric receiving circuit 1s a photo-
clectric diode, a photoelectric triode, an avalanche transistor
or a photomultiplier tube.

Beneficially eflects of the present invention are as fol-
lows. Compared with the prior art, 1n the calibration method
based on single-wavelength double-laser-tube phase mea-
surement and the calibration device provided by the present
invention, the high frequency modulation signal 1s switched
through the laser automatic power control circuit to obtain
the external light path and the iternal light path, and then
the return signal of the external light path and the internal
light path signal are respectively received by the photoelec-
tric recerving circuit, and then both the return signal of the
external light path and the internal light path signal are
performed the phase comparison with the reference phase
signal to eliminate additional phase shiit, thereby achieving
phase error compensation and calibration; and simultane-

ously, the internal light path and the external light path are
switched through the laser automatic power control circuit to
more stably and etliciently achieve the phase error compen-
sation and calibration, so as to reduce the influence of
environmental factors on ranging errors, improve the mea-
surement accuracy of laser ranging, increase the ranging
stability of the system and reduce the performance require-
ments of the system for components, thus reducing the
system cost and strengthening the application of laser rang-

ing in various industries.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a flow chart of a calibration method based on
single-wavelength double-laser-tube phase measurement
according to a preferred embodiment of the present inven-
tion.

FIG. 2 1s a structurally schematic view of a calibration
device based on single-wavelength double-laser-tube phase
measurement according to the above preferred embodiment
of the present invention.

FIG. 3 1s a circuit diagram of a laser automatic power
control circuit according to the above preferred embodiment
ol the present invention.

Main components are described as follows:

10: frequency synthesizer; 11: high frequency processing
control processor; 12: laser automatic power control cir-
cuit; 13: photoelectric recerving circuit; 14: low frequency
signal amplifier; 15: main controller; 16: mixer: 17: voice
play circuit; 18: speaker; 19: Bluetooth transmitter circuit;
20: external light path; 21: internal light path.

DETA
PREFERRED

LED DESCRIPTION OF TH.
EMBODIMENTT

L1

To more clearly explain the present invention, the present
invention 1s further described with accompanying drawings
as follows.
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Retferring to FIG. 1, a calibration method based on
single-wavelength double-laser-tube phase measurement 1s
illustrated, which comprises steps of:

(S0) generating a frequency signal and a local oscillator
signal through a frequency synthesizer, processing the ire-
quency signal through high-frequency, obtaining a high
frequency modulation signal, and sending the high fre-
quency modulation signal to a laser automatic power control
circuit;

(S1) generating an external light path through the laser
automatic power control circuit via the high frequency
modulation signal, sending the external light path to a
measured target, retlecting the external light path back
through the measured target and receiving the reflected
external light path by a photoelectric receiving circuit;

(S2) generating an internal light path through the laser
automatic power control circuit via the high frequency
modulation signal, directly sending the internal light path to
the photoelectric recerving circuit, and receiving the internal
light path through the photoelectric receiving circuit, so that
the internal light path and the external light path are obtained
through the laser automatic power control circuit via the
high frequency modulation signal; and

(S3) performing phase comparison between two paths of
light waves respectively corresponding to the external light
path and the internal light path which are received firstly and
secondly, and a reference phase signal through the photo-
clectric receiving circuit, calculating a distance phase, out-
putting a signal whose base 1s eliminated, wherein: the
reference phase signal 1s obtained by frequency-mixing the
internal and external light paths and the local oscillator
signal; the two paths of light waves, respectively corre-
sponding to the external light path and the internal light path
which are received firstly and secondly by the photoelectric
receiving circuit, are firstly amplified by a low-frequency
signal and then performed the phase comparison with the
reference phase signal.

Compared with the prior art, in the calibration method
based on single-wavelength double-laser-tube phase mea-
surement, provided by the present invention, the external
light path and the internal light path are obtained through the
high-frequency modulation signal via the laser automatic
power control circuit; and then a return signal of the external
light path and a signal of the internal light path are respec-
tively received by the photoelectric receiving circuit, and are
performed the phase comparison with the reference phase
signal, so as to eliminate additional phase shiits, for achiev-
ing phase error compensation and calibration; and simulta-
neously, the mternal light path and the external light path are
switched through the laser automatic power control circuit to
more stably and efli

iciently achieve the phase error compen-
sation and calibration, so as to reduce the influence of
environmental factors on ranging errors, improve the mea-
surement accuracy of laser ranging, increase the ranging
stability of the system and reduce the performance require-
ments of the system for components, thus reducing the
system cost and strengthening the application of laser rang-
ing in various industries.

In this embodiment, the laser automatic power control
circuit 12 1s adopted to maintain the emitted laser power 1s
unchanged at an ambient temperature range of —10° C. to
50° C. In the absence of any compensation situation, the
measurement accuracy 1s unchanged i a wide working
environment. The internal light path and the external light
path for phase comparison are light waves which are
obtained through frequency-mixing a mixed-signal, and are
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two paths of high frequency modulation signals with a same
phase or a stable phase diflerence.

Further referring to FIG. 2, the present mvention also
provides a calibration device based on single-wavelength
double-laser-tube phase measurement, which comprises a
frequency synthesizer 10, a high frequency processing con-
trol processor 11, a laser automatic power control circuit 12,
a photoelectric recerving circuit 13, a low frequency signal
amplifier 14, a main controller 15 and a mixer 16; wherein:

the frequency synthesizer 10 generates and outputs a
frequency signal and a local oscillator signal; the mixer 16
mixes an internal light path 21 and an external light path 20
with the local oscillator signal to obtain a stable reference
phase signal; the laser automatic power control circuit 12
switches the external light path 20 and the internal light path
21; the low frequency signal amplifier 14 amplifies an output
signal of the photoelectric recerving circuit 13 and then
sends the amplified output signal to the main controller 15;

the frequency synthesizer 10 1s connected with the digd
frequency processing control processor 11 to output a high
frequency modulation signal, the external light path 20 and
the internal light path 21 are obtained through the high
frequency modulation signal via the laser automatic power
control circuit 12, the external light path 20 1s emitted to a
measured target and then reflected back to be received by the
photoelectric recerving circuit 13, the internal light path 1s
directly sent to the photoelectric receiving circuit 13 to be
received; the low frequency signal amplifier 14 amplifies the
two light waves respectively corresponding to the external
light path 20 and the internal light path 21 which are firstly
and secondly received by the photoelectric receiving circuit
13, and then outputs to the main controller 15; the reference
phase signal 1n the mixer 16 is respectively performed the
phase comparison with the amplified two paths of light
waves to calculate a distance phase and output a signal
whose base 1s eliminated.

Compared with the prior art, in the calibration device
based on single-wavelength double-laser-tube phase mea-
surement, provided by the present invention, the high fre-
quency modulation signal 1s obtained through combining the
frequency synthesizer 10 with the high frequency processing
control processor 11, the external light path and the internal
light path are obtained through the high frequency modula-
tion signal via the laser automatic power control circuit, the
photoelectric receiving circuit respectively receives a return
signal of the external light path and a signal of the internal
light path, and performs the phase comparison between the
return signal of the external light path and the signal of the
internal light path with the reference phase signal, so as to
climinate additional phase shiits, for achieving phase error
compensation and calibration; and simultaneously, the laser
automatic power control circuit 1s adopted to switch the
internal light path and the external light path to more stably
and efliciently achieve the phase error compensation and
calibration, so as to reduce the influence of environmental
factors on ranging errors, improve the measurement accu-
racy of laser ranging, increase the ranging stability of the
system and reduce the performance requirements of the
system for components, thus reducing the system cost and
strengthening the application of laser ranging in various
industries.

In this embodiment, the signal, whose base 1s eliminated,
1s sent to a speaker 18 through a voice play circuit 17 and
then 1s reported in real voice; the signal whose base 1s
climinated 1s also sent to an intelligent terminal equipment
through a Bluetooth transmitter circuit 19 and measured
distance data are wirelessly transmitted in real time to the
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intelligent terminal equipment. The present invention also
has an advantage that the main controller controls the voice
play circuit for allowing the speaker to report the measured
results and various operational menus in real voice, so that
the working efliciency 1s greatly improved, which 1s conve-
nient and fast. Bluetooth function: the main controller con-
trols the Bluetooth transmitter circuit to wirelessly transmit
measured distance data in real time to the intelligent termi-
nal devices which comprise PCs, mobile phones and 1Pads.
Simultaneously, if the Bluetooth protocol of the present
invention 1s obtained, the third party 1s able to develop APP
systems for different fields, which 1s more intelligent.

Retferring to FIG. 3, the laser automatic power control
circuit 12 comprises a first triode Q1, a second triode Q2, a
first laser diode LLD1, a second laser diode LLD2, a first
sampling diode PD1 and a second sampling diode PD2; a
working voltage VDD 1s introduced into a common terminal
of the first laser diode L1 and the first sampling diode PD1,
also 1ntroduced mnto a common terminal of the second laser
diode LLD2 and the second sampling diode PD2, and a
common terminal of the first sampling diode L2 and the
second sampling diode PD2 1s connected with a base of the
second triode QQ2; the first laser diode LD1 1s connected with
the high frequency processing controller 11 to receive the
high frequency modulation signal generated by the high
frequency processing controller 11, a collector of both the
second laser diode LD2 and the first triode Q1 1s connected
between the first laser diode LD1 and the high frequency
processing controller 11; the working voltage VDD 1s intro-
duced 1nto a base of the first triode Q1 through a first resistor
R1; an emitter of the second triode Q2 1s connected with
ground, a collector of the second triode Q2 1s connected
between the first resistor R1 and the first triode Q1;

when an ambient temperature 1s increased, a current of
both the first laser diode LD1 and the second laser diode
L.LD2 1s increased, a voltage sampled by both the first
sampling diode PD1 and the second sampling diode PD2 1s
decreased, an IB bias current for the second triode Q2 1is
decreased, an IC current amplification of the second triode
Q2 1s correspondingly decreased, an IB bias current for the
first triode Q1 1s increased, an IC current amplification of the
first triode Q1 1s deepened, so that a luminous power of laser
1s unchanged;

when the ambient temperature 1s decreased, the current of
both the first laser diode LD1 and the second laser diode
L.D2 1s decreased, the voltage sampled by both the first
sampling diode PD1 and the second sampling diode PD?2 1s
increased, the IB bias current for the second triode Q2 1is
increased, the IC current amplification of the second triode
Q2 1s correspondingly increased, the IB bias current for the
first triode Q1 1s decreased, the I1C current amplification of
the first triode Q1 1s decreased, so that the luminous power
of laser 1s also unchanged.

An emitter of the first triode Q1 1s connected with ground
through a second resistor R2, a capacitor C 1s connected
between the first resistor R1 and the base of the first triode
Q1, the base of the second triode Q2 1s connected with
ground through a third resistor R3. The photoelectric receiv-
ing circuit 13 1s a photoelectric diode, a photoelectric triode,
an avalanche transistor or a photomultiplier tube; or other
devices with photoelectric conversion function.

Compared with the prior art, in the present invention, the
laser automatic power control circuit 1s adopted to control
the internal light path and the external light path, which
avoilds the use of mechanical switch; the control circuit 1s
adopted to obtain fast response time and small interval
between receiving the internal optical signal and external
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optical signal; and furthermore, the switching time interval
1s millisecond level, so that 1t 1s able to be regarded that the
surroundings of the switching components of the circuit are
unchanged, the circuit 1s not aflected, and the measurement
accuracy 1s not aflected. Compared with the double-APD
scheme and the double-LD scheme, the present invention
provides the dual-core-packaged single-chip dual-wave-
length laser tube, the common-mode influence of the APD
and LD themselves are completely eliminated through the
switching of the internal light path and the external light
path, and the calibration of the dual-wavelength laser,
thereby obtaiming higher accuracy than double-APD scheme
and the double-LD scheme.

The above disclosure 1s merely a few embodiments of the
present invention, but the present invention 1s not limited
thereto, and any changes that may be made by those skilled
in the art are intended to fall within the scope of the present
invention.

What 1s claimed 1s:

1. A calibration device based on single-wavelength
double-laser-tube phase measurement, comprising: a Ire-
quency synthesizer, a high frequency processing control
processor, a laser automatic power control circuit, a photo-
clectric recerving circuit, a low frequency signal amplifier, a
main controller and a mixer; wherein:

the frequency synthesizer generates and outputs a ire-

quency signal and a local oscillator signal; the mixer
mixes an internal light path and an external light path
with the local oscillator signal to obtain a stable refer-
ence phase signal; the laser automatic power control
circuit switches the external light path and the internal
light path; the low frequency signal amplifier amplifies
an output signal of the photoelectric receiving circuit
and then sends the amplified output signal to the main
controller:;

the frequency synthesizer 1s connected with the high

frequency processing control processor to output a high
frequency modulation signal, the external light path
and the internal light path are obtained through the high
frequency modulation signal via the laser automatic
power control circuit; the external light path 1s emaitted
to a measured target and then reflected back to be
received by the photoelectric receiving circuit; the
internal light path 1s directly sent to the photoelectric
receiving circuit to be received; the low frequency
signal amplifier amplifies two paths of light waves
respectively corresponding to the external light path
and the internal light path which are firstly and sec-
ondly received by the photoelectric receiving circuit,
and then outputs to the main controller; the reference
phase signal 1n the mixer 1s respectively performed
phase comparison with the amplified two paths of light

waves to calculate a distance phase, and a signal whose

base 1s eliminated 1s outputted;

the signal whose base 1s eliminated 1s sent to a speaker

through a voice play circuit and then 1s reported 1n real
voice; the signal whose base 1s eliminated 1s also sent
to an ntelligent terminal equipment through a Blu-
ctooth transmitter circuit and measured distance data
are wirelessly transmitted 1n real time to the intelligent
terminal equipment.

2. A calibration device based on single-wavelength
double-laser-tube phase measurement, comprising: a Ire-
quency synthesizer, a high frequency processing control
processor, a laser automatic power control circuit, a photo-
clectric recerving circuit, a low frequency signal amplifier, a
main controller and a mixer; wherein:
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the frequency synthesizer is connected with the higl
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the frequency synthesizer generates and outputs a ire-

quency signal and a local oscillator signal; the mixer
mixes an internal light path and an external light path
with the local oscillator signal to obtain a stable refer-
ence phase signal; the laser automatic power control
circuit switches the external light path and the internal
light path; the low frequency signal amplifier amplifies
an output signal of the photoelectric receiving circuit
and then sends the amplified output signal to the main
controller:;

i
frequency processing control processor to output a high
frequency modulation signal, the external light path
and the mternal light path are obtained through the high
frequency modulation signal via the laser automatic
power control circuit; the external light path 1s emitted
to a measured target and then reflected back to be
received by the photoelectric receiving circuit; the
internal light path 1s directly sent to the photoelectric
receiving circuit to be received; the low frequency
signal amplifier amplifies two paths of light waves
respectively corresponding to the external light path
and the internal light path which are firstly and sec-
ondly received by the photoelectric receiving circuit,
and then outputs to the main controller; the reference
phase signal in the mixer 1s respectively performed
phase comparison with the amplified two paths of light
waves to calculate a distance phase, and a signal whose
base 1s eliminated 1s outputted;

the laser automatic power control circuit comprises a first

triode, a second triode, a first laser diode, a second laser
diode, a first sampling diode and a second sampling

diode;

a working voltage 1s introduced into a common terminal

of the first laser diode and the first sampling diode, also
introduced into a common terminal of the second laser
diode and the second sampling diode, and a common
terminal of the first sampling diode and the second
sampling diode 1s connected with a base of the second
triode; the first laser diode 1s connected with the high
frequency processing controller to receive the high
frequency modulation signal generated by the high
frequency processing controller, a collector of both the
second laser diode and the first triode 1s connected
between the first laser diode and the high frequency
processing controller; the working voltage 1s intro-
duced 1nto a base of the first triode through a first
resistor; an emitter of the second triode 1s connected
with ground, a collector of the second triode 1s con-
nected between the first resistor and the first triode;

when an ambient temperature 1s increased, a current of

both the first laser diode and the second laser diode 1s
increased, a voltage sampled by both the first sampling
diode and the second sampling diode 1s decreased, an
IB bias current for the second triode 1s decreased, an IC
current amplification of the second triode i1s corre-
spondingly decreased, an IB bias current for the first
triode 1s increased, an IC current amplification of the
first triode 1s deepened, so that a luminous power of
laser 1s unchanged;

when the ambient temperature 1s decreased, the current of

both the first laser diode and the second laser diode 1s
decreased, the voltage sampled by both the first sam-
pling diode and the second sampling diode 1s increased,
the IB bias current for the second triode 1s increased,
the IC current amplification of the second triode 1s
correspondingly increased, the IB bias current for the
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first triode 1s decreased, the IC current amplification of
the first triode 1s decreased, so that the luminous power
of laser 1s also unchanged.

3. The calibration device based on single-wavelength
double-laser-tube phase measurement, as recited in claim 2, 5
wherein an emitter of the first triode 1s connected with
ground through a second resistor, a capacitor 1s connected
between the first resistor and the base of the first triode, the
base of the second triode 1s connected with ground through
a third resistor. 10

4. The calibration device based on single-wavelength
double-laser-tube phase measurement, as recited in claim 2,
wherein the photoelectric receiving circuit 1s a photoelectric
diode, a photoelectric triode, an avalanche transistor or a
photomultiplier tube. 15



	Front Page
	Drawings
	Specification
	Claims

